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A semiA semi--enclosed coastal body of enclosed coastal body of 
water having free and open water having free and open 

connection to the sea, and in connection to the sea, and in 
which sea water is measurably which sea water is measurably 

diluted by fresh water from land diluted by fresh water from land 
drainage.drainage.

EstuaryEstuary



Types:
Drowned River Valley and 
Bar-built Estuaries

300km



So, how do Estuaries work?So, how do Estuaries work?



Let’s Start with:



Lock ExchangeLock Exchange

Linden and Simpson
(1986, 1988)



Laboratory Experiment—Linden and Simpson (1986, 1988)



Lock ExchangeLock Exchange



Now, continuously add fresh water
and salt water at the ends--

River Sea



Salt Wedge

River Sea



Partially Mixed Estuary

River Sea



Wind Forcing:  many response modes,
the simplest of which is:





Tidal and Tidal and SubtidalSubtidal FlowFlow

Ebb

Flood



Wind Forcing: two-layer response



CBOS Mid-Bay Station

Ebb

Flood

The lower layer response mirrors the upper-layer motion at
a slightly later time. To see this more clearly, flip the 
lower layer plot vertically and slide in time.



1933,2003; Trend?1933,2003; Trend?

NOAA

Isabel August, 1933



NOAA 
SLOSH Model

Storm Surge





CBOSCBOS MidMid--Bay StationBay Station



Hurricane Katrina 2005Hurricane Katrina 2005



Oxygen Depletion:Oxygen Depletion: 
55--6 October 03, two weeks after 6 October 03, two weeks after 
Hurricane IsabelHurricane Isabel





How do we observe the coastal How do we observe the coastal 
ocean?ocean?

•• Shipboard measurementsShipboard measurements
•• Moored PlatformsMoored Platforms
•• Autonomous VehiclesAutonomous Vehicles
•• SatellitesSatellites
•• Coupled ModelsCoupled Models



HighHigh--ResolutionResolution
SamplingSampling







Axial Salinity Distribution, Spring 1997



Wet Year
1996

Dry Year
1997





CBOS Buoy Mark IIICBOS Buoy Mark III



Li, Zhong, and Boicourt (2005)

Numerical Numerical 
ModelsModels
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